Abstract: Urorectal septum malformation sequence can be diagnosed prenatally. We report herein the successful treatment of severe respiratory failure in two patients with urorectal septum malformation sequence and prenatally diagnosed oligohydramnios. The patients showed significant hypoxic deterioration and persistent pulmonary artery hypertension soon after birth. We used high-frequency ventilation (HFO), nitric oxide (NO), and extracorporeal membrane oxygenation (ECMO). The patients were successfully weaned from ECMO and artificial ventilation and discharged to home. Although termination of the pregnancy has often been selected for fetuses with oligohydramnios-related urorectal septum malformation sequence, our results suggest the opportunity for these fetuses to be treated using respiratory supports including HFO, NO, and ECMO after birth. Keywords: urorectal septum malformation sequence, oligohydramnios, pulmonary hypoplasia
Case reports Case 1
A 2.4 kg girl was delivered in our institution by cesarean section in gestational week 36 because of placenta abruption. Urinary tract obstruction with vesico-intestinal fistula had been diagnosed antenatally. Her mother had no history of special medications, infections, or genetic family history of vesico-intestinal fistula. The mother had been diagnosed with oligohydramnios due to suspected fetal urogenital anomaly in gestational week 25. We did not perform any chromosomal or fluorescence in situ hybridization (FISH) analysis prenatally. After delivery, the neonate was immediately intubated due to respiratory failure and admitted to our neonatal intensive care unit (NICU). Apgar scores were five at 1 minute and eight at 5 minutes. Initial chest X-ray showed pneumothorax and small lung ( Figure 1 ). After starting high-frequency oscillation (HFO) mode (Cariope; Metran, Saitama, Japan) with mean airway pressure 20 cm H 2 O, oxygen index was 20.0. During medical stabilization, the best preductal PaO 2 was 145 mmHg, with a PaCO 2 of 51.4 mmHg.
At 2 hours old, progressive hypoxia developed with a postductal arterial oxygen saturation of 82%. Echocardiography revealed supersystemic pulmonary artery pressures and tricuspid regurgitation, and chest radiography showed bilateral pneumothorax. After bilateral drainage of the thoracic cavity, nitric oxide (NO) therapy was started at 20 ppm. However, hypoxia with a preductal PaO 2 of 33.6 mmHg remained unimproved, despite increasing NO concentration to 40 ppm at 3 hours old. The oxygenation index was 44. 6 ; Aivision, Tokyo, Japan) with the passive expiratory flow technique. After starting ECMO, oxygenation index started improving. After 70 hours on ECMO, the infant was successfully weaned from ECMO with a postductal PaO 2 of 123 mmHg, and a PaCO 2 of 33.6 mmHg. Static lung compliance was 0.36 mL/cm H 2 O/kg at that time. NO therapy was temporarily reinstituted, but discontinued after 2 days. From 9 days old, the patient was ventilated with intermittent mandatory ventilation. Progressive weaning from ventilator support was initiated, with the infant successfully extubated at 11 days old. Static respiratory compliance was 0.62 mL/cm H 2 O/kg at that time.
Surgery was performed at 15 days old. A large fistula, 2.5 cm in diameter, was identified connecting the cecum to the back of the bladder. The colon continued for about 6 cm beyond the fistula before ending blindly. On both sides of the bladder, a uterus, uterine tube, and ovary were present ( Figure 2 ). The cecovesical fistula was divided, the gaps in the bladder and cecum were sutured, and end colostomy was performed. Although total urinary incontinence was present, renal function was maintained and the postoperative course was otherwise uneventful during the neonatal period. The patient was discharged at 42 days old. She had a second operation to repair the colon at 6 months old and showed good development.
Case 2
A 2.5 kg girl was delivered vaginally in gestational week 37 due to spontaneous labor. Bilateral renal hypoplasia had been diagnosed antenatally. The mother had been diagnosed with oligohydramnios due to suspected fetal urogenital anomaly in gestational week 25. The mother had no history of special medications, infections, or genetic family history of vesico-intestinal fistula. We did not perform any chromosomal or FISH analysis prenatally. Apgar scores were seven at 1 minute and eight at 5 minutes. A single hole with leakage of meconium-stained urine was noticed in the perineal region, but no anus was present. Bilateral renal hypoplasia was apparent on ultrasonography. The infant was immediately intubated and mechanical ventilation was started due to respiratory failure. Chest radiography showed right pneumothorax (Figure 3) . She was then transferred to our NICU and ventilation was initiated using the HFO mode. After starting HFO mode (Cariope) with mean airway pressure 15 cm H 2 O, oxygen index was 15.0. During medical stabilization, the best preductal PaO 2 was 353 mmHg with a PaCO 2 of 38.6 mmHg.
At 9 hours old, progressive hypoxia developed with a postductal arterial oxygen saturation of 88%, despite FiO 2 of 1.0. Echocardiography revealed supersystemic pulmonary artery pressures and tricuspid regurgitation, so NO therapy NO was temporarily reinstituted, but discontinued at 4 days old. From 9 days old, the infant was ventilated using intermittent mandatory ventilation. Progressive weaning from ventilator support then ensued, and the infant was successfully extubated at 23 days old with respiratory compliance at 1.16 mL/cm H 2 O/kg. Percutaneous cystostomy was performed at 1 day old, followed by colostomy at 15 days old. Laboratory data indicated progression of renal failure, with a blood urea nitrogen level of 85 mg/dL and a creatinine level of 6.1 mg/dL. Peritoneal dialysis was started at 50 days old. The infant subsequently showed good feeding and weight gain. She was discharged with in-home peritoneal dialysis at 4 months old. She needs renal transplantation in the near future.
Discussion
Urorectal septum malformation sequence with oligohydramnios is usually a lethal anomaly due to pulmonary hypoplasia. Wheeler et al reported and reviewed 62 cases of urorectal septum malformation sequence. 1 Lung hypoplasia was noticed in 80% of urorectal septum malformation sequence patients. Only three of 62 patients had long-term survival. The three patients who survived did not have pulmonary hypoplasia, and severe oligohydramnios was not reported. Adequate quantities of amniotic fluid are required for satisfactory development of the fetal lung. 2, 3 Urorectal septum malformation sequence should be differentiated prenatally from other conditions offering better prognosis, such as obstructive uropathies and persistent cloaca. 4 However, neonatal respiratory management has achieved marked advances recently, particularly for sick neonates with severe respiratory failure. Oligohydramnios-related pulmonary hypoplasia can present as severe respiratory failure leading to early neonatal death, as respiratory insufficiency with pulmonary hemorrhage, bronchopulmonary dysplasia, or subacute lung disease, or as mild or even transient respiratory disease. Perinatal mortality rates approximate 70% in most series (55%-100%). 5 Furthermore, some studies have suggested that mechanical ventilation of the hypoplastic lungs actually contributes to the impairment of subsequent alveolar development. 6 Antenatal diagnosis is very important to facilitate the planning of optimal perinatal care and counseling with families.
Neonatal respiratory management has achieved marked advances recently, particularly for sick neonates with severe respiratory failure. Management techniques for oligohydramnios-related pulmonary hypoplasia and persistent pulmonary hypertension include HFO, NO, and ECMO. We achieved successful treatment using HFO, NO, and ECMO in two patients with severe oligohydramnios-related respiratory failure caused by urorectal septum malformation sequence in which static respiratory compliances were 0.07 and 0.08 mL/cm H 2 O/kg at birth. Although termination of the pregnancy has often been selected for fetuses with oligohydramnios-related urorectal septum malformation sequence, our results suggest the opportunity for these fetuses to be placed on respiratory support, including NO and ECMO, after birth.
